As one typical form of play, play center activities are commonly used in early childhood education programs in China. This study used the Activities Sub-scale of the Chinese Early Childhood Environment Rating Scale (CECERS) to measure the quality of the play center activities in K2 (4-5 years old) classroom, which based on a stratified random selection of 48 classrooms in Guangdong Province in China. Results found that the overall quality of play center activities was slightly below qualified (5 points), and there are significant differences between urban and rural, private and public, high and low level of kindergartens. Quality of three dimensions (material and space, opportunity and time, design and organization) also showed a medium level (above 4 points), and significant differences of three dimensions are found between urban and rural, private and public, high and low level of kindergartens. Findings and implications will help teachers to better support and enhance children's play center activities and early learning.
Introduction

Play Center Activities in China
Early childhood education institutions, usually called "kindergarten" or "you er yuan" in China, are the most prevalent form of early childhood education institutions serving children aged three to six. Early childhood education experience provides children daily nursing, learning and play environment and opportunities. Play is an essential vehicle for children developing self-regulation, promoting language, cognitive, and social skills (Copple & Bredekamp, 2009) . It is a common assumption that play is the basic activity in early childhood education, and play center activities are considered as a prevalent form of play in kindergartens (Duncan & Tarulli, 2003; Zigler, Singer, & Bishop, 2004; Catron & Allen, 2007; Hirsh-Pasek, Golinkoff, Berk, & Singer, 2009 ).
Play center activities are also called guided play, or learning center activities in western countries, and it is called corner play or interest area activities in China. In kindergarten, according to the needs of children and the teaching goal，some well-organized learning centers (i.e., fine motor, art, music, blocks, sand/water, dramatic play, science, math) full of stimulating materials and well-planned activities are set up in the classroom and corridor. In this childcare environment, children usually get a rich experience and a free atmosphere according to their wishes and initiative choices. Play center activities, which emphasize the role and value of learning in supporting an educational environment, accepted by early childhood program practice in the past few decades (Davidson, 1998; Elias & Berk, 2002; Johnson, Christie, & Wardle, 2005; Hirsh-Pasek et al., 2009; Zigler & Bishop-Josef, 2009 ). As is emphasized "play is the basic activity in preschool education" in the political contexts by the Ministry of Education of China (2001) , these child-led play activities are commonly used in the kindergartens in China from urban to rural areas. Kindergarten teachers have fostered the sense of this kind of play and endorsed this child-initiated play as the practical curricular approach, which is the same in China (Zhu, 2007; Xu & Zhao, 2014; Huang, 2014; Hu, Fan, Sao Leng Ieong, & Li, 2015) .
Key Components of Play Center Activities
Appropriate design and proper setting are the premises of play center activities. As Good and Nedler (1974) revealed, play should provide positive emotional atmosphere, fruitful materials, and equipment, and reduce restrictions on children to help children develop their skills and gain different and meaningful experience freely. What are the critical components of high quality play center activities? The idea of high quality of play which includes more extended play periods, lots of realistic props and open materials can be used to better understand play center activities (Copple & Bredekamp, 2009 ). Based on the existing literature and practice in kindergartens, this study proposed three key components as foundations of play center activities.
Sufficient Space and Materials
Sufficient space and materials are crucial elements in play center activities. They facilitate classroom management and support the implementation of curricular goals and objectives (Catron & Allen, 2007) . Sufficient space requires room for numbers of children to freely operation, without being restricted by the size and crowded conditions (Cryer, Harms, & Riley, 2003) . Besides, proper play center environments in the classroom show clear boundaries between areas with adequate space and avoiding interference between activities. There should be enough pieces of equipment and space accessible to a number of children, and they are also should be a variety of interesting options for chosen (Duncan & Tarulli, 2003) . A wide range of materials should be provided, including those familiar, novel, natural, and open materials in order to support exploration in the play.
Adequate Time and Opportunity Provided
In general, it is necessary to provide ample space, a variety of materials and activities, and encourage children to move freely without being limited to a small area (Holt, 2010) . However, Chudacoff (2007) found that children`s free play with peers has declined sharply over the past half-century in western countries. Play deprivation has adverse physical and psychological consequences of children, so researchers advocate that children should be given adequate time and opportunities of play every day (Panksepp, 2007; Fisher, Hirsh-Pasek, Golinkoff, Singer, & Berk, 2011) . Although traditional group-teaching and other daily activities take up most of the time in kindergarten, children should have specific time and opportunities to play freely in play centers according to the schedule. In these play centers, children can freely choose the area, independently operate the material and determine the speed and difficulty of materials at the level of children`s abilities (Sylva et al., 2007) . Teachers should lead to well-prepared and organized activities to ensure that high-level activities are taken place to provide the full free time of free play for children.
Responsive Interactions From Teachers
All researchers agree on the role of teachers in play center activities. They believe that teachers can improve, enrich, and extend children`s play through using effective strategies of suggesting, participating, and redirecting (Schweinhart, 1988; Barnett, 2003; Epstein, 2014; Johnson et al., 2005; Hu, Dieker, Yang Y., & Yang N., 2016; Hu et al., 2017) . Effective teacher participation in children`s play means sensitive attention to children`s interests and development needs, selective choice of when to get involved, expression of appreciation and respect for children`s perspectives, and recognition of children`s efforts and abilities. On the other hand, if teachers provide too much control, constraints, or interrupts, it usually damages the play. The teacher's role is responsible for providing children with a variety of activity materials, implementation, and positive guidance.
Current Research of Play Center Activities in China
At present, relevant researches in China mainly focus on the description of the current situation in kindergartens. The descriptive research on play center activities in China mainly focuses on time, setting, teachers` guidance, and other aspects. It was shown that existing problems of play center activities including lack of time for free play center activities; a variety of materials but with incomplete autonomy of children. The role of teachers is ambiguous and aimless, mainly to ensure that the activities can be carried out (Han, 2013; Li et al., 2014; Gu, 2016; Chen & Li, 2015) .
In recent years, the research on play center activities has been further deepened, and scientific measurement is considered to evaluate the quality of play center activities, such as the Early Childhood Environment Rating Scale-Revised (ECERS-R) accepted in many countries (Gol-Guven, 2009 ). In China, few researchers have tried to measure the quality of early childhood education by ECERS-R. In order to reflect Chinese social and cultural contexts, Li and Hu (2012) modified CECERS based on a rigorous adaptation of ECERS-R (Li & Hu, 2012) . Chen and Li (2015) used CECERS to measure the quality of play center activities in 88 kindergartens in Zhejiang Province. The results showed that the overall quality of play center activities in Zhejiang is not high; play center activities had a significant weak predictive effect on children`s development results. Luo (2014) also used the CECERS in one city and found that the quality of the play center activities, especially the materials and opportunities offered need to be improved.
In summary, studies found that there are some problems with play center activities, and the practice needs to be improved (Yang, 2011; Yang & Deng, 2012; Xu & Zhao, 2014; Chen & Li, 2015) . However, there are few empirical studies on the quality of play center activities by using effective measurement tools such as CECERS in China (Luo, 2014; Chen & Li, 2015) . The purpose of this study is to explore the current situation of play center activities in other regions in China by using CECERS, and present the detailed quality of play center activities (including space and materials, time and opportunity, design and organization). The results are expected to let the kindergarten teachers know how to carry out and better support play center activities and early learning for children.
Method
Participants
This study took place in Guangdong Province with a population of more than 100 million, which has a more developed economy in China. In 2017, the gross enrollment rate of preschool education in Guangdong reached 109.08%, and standardized kindergartens accounted for 74.57%. The number of kindergarten children per million people ranks first, accounts for 9.6% in China (Guangdong Provincial Department of Education, 2018). The study used a stratified random sampling approach to select participants from three regions selected based on per capita GDP to represent high, middle, and low socioeconomic development of Guangdong. A random sample of 9-20 kindergartens within each region was selected from a complete list provided by the local education department, and one K2 (4-5 years old) classroom was randomly selected in each sample kindergarten, totally 48 classrooms (Table 1 ).
The sample included 16 urban and 32 rural classrooms. 45.8% of the kindergartens are at first-class at the provincial and municipal level, while 54.2% are at the standardized and unrated level. Classroom size ranged from 17 to 56 students (Mean = 36, SD = 7.32)，and classroom child-teacher ratio was 6 to 39.5 (Mean = 16, SD = 6) ( Table 2) . quality of early childhood education in Chinese social and cultural contexts. The CECERS comprises 51 items organized in eight sub-scales, and the sub-scale of Activities includes 9 items: (1) role/drama (3 items), (2) blocks (3 items), (3) fine motor (3 items), (4) language (4 items), (5) mathematics (3 items), (6) nature/science (3 items), (7) music/rhythm (3 items), (8) art (3 items), and (9)sand/water (3 items), mainly evaluating the preparedness and implementation of play center activities. CECERS uses a 9-point scoring system ranging from 1 (inadequate) to 3 (least acceptable), 5 (qualified), 7 (good), and 9 (excellent). Each item includes three sub-items of material and space, opportunity and time, design and organization.
For the study by using the Activities Scale to measure the quality of play center activities, the Cronbach`s coefficient of the whole scale is 0.89. Meanwhile, the coefficients of the six items were all greater than 0.82 (between 0.82 and 0.95), and the total explanatory variation of the six dimensions was 84.52%, indicating that the scale had good reliability and validity.
Data Collection and Analysis
Two raters from the research team entered each selected classroom to conduct classroom observation using CECERS. The raters received scoring skills training before using the CECERS scale. The training consisted of several days of intensive study of the instrument and field rating practice that included independenT-testing and group discussions. Each rater was required to achieve consistent results with the trainer, and the consistency reliability coefficient of raters reached 0.85. Each observation of the classroom lasted about 6 hours (typically four hours in the morning and two hours in the afternoon).
Before the formal observation, raters were asked to draw a spatial layout of the entire classroom, indicating the locations and names of the group teaching areas and each activity area. Secondly, the weekly curriculum plan of the observed class was obtained to confirm the time and duration of play center activities in the daily schedule. During the observation, it is faithful to the definition of various indicators and related terms in the scale. The focus of observation is the process of activities and interaction. Different observation methods are adopted for different observation items. The sub-item "materials and space" observations were focused on the spatial layout of each play center and the number of materials in the classroom in the class gap time; "Opportunity and time" observations were conducted according to the weekly curriculum plan, the whole day observation and necessary interviews with teachers. "Organization and guidance" observations were focusd on the usage of materials and toys, and the behavior performance of children and teachers in the play.
Descriptive statistics were mainly used to analyze the overall quality and three dimensions quality of play center activities in China. Besides, the T-test was used to better show the differences in play center activities between different regions, funding sources, and levels of kindergartens.
Results
Overall quality of play center activities
The overall quality of play center activities is calculated as the average of each item score. On the scale of 1 (inadequate), 3 (minimal), 5 (qualified), 7 (good), 9 (excellent), the overall quality rating for the 48 K2 (4-5 years old) classrooms is slightly above minimal. The total average score is 4.28, which is higher than the minimum level of 3 points, but lower than the qualified level of 5 points, indicating that the overall level of play center activities is not high. The overall quality of play center activities in some sample kindergartens is judged from inappropriate (1 point) to maximum good level (7 points).
According to the Central Limit Theorem, the sample size is greater than or equal to 30, and the sample mean tends to be normally distributed, which is suitable for statistical analysis (Wu & Tu, 2006) . The Kolmogorov-Smirnov test results show that the sample data conform to the normal distribution (p > 0.05). The independent sample T-test results show that there are significant differences in the overall quality of play center activities between urban and rural, private and public, high and low level of kindergartens, which are manifested as follows: (1) The overall quality of play center activities in urban kindergartens is higher than that in towns and villages. (2) The overall quality of play center activities of first-class at provincial and municipal level is significantly higher than that of standardized and unrated kindergartens. (3) The overall quality of play center activities in public is significantly higher than that in private kindergartens (Table 3) .
Materials and Space Quality of Play Center Activities
Materials and space of play center activities mainly involve the richness, safety and suitability of materials, space, and equipment for center activities. The total average scores of materials and space observed is less than 5 points, reaching between the minimum requirements and qualified level (Table 4 ). In addition to fine motor activities, the lowest score of materials and space in each center is inappropriate for 1 point, indicating that materials and space in some kindergartens are not suitable for children`s development requirements. The average score of materials and space in fine motor activities is the highest, reaching 5.67 points (Min = 3, Max = 9) higher than the qualified level, which indicates that all kindergartens attach great importance to the development of fine motor for children, and sufficient materials are provided. Secondly, the score of materials and space in blocks, math and language area reach 5 points or nearly 5 points (the qualified level), which indicates that in these areas there are enough materials supplied for some 3 to 4 children to play at the same time. Unfortunately, the scores of materials and space in the role play and science area are only about 3 points (the minimal level), which indicates that the number of materials provided is minimal and cannot meet the needs of multiple children`s activities. The independent sample T-test results show that there are significant differences in the materials and space quality of play center activities between urban and rural, private and public, high and low level of kindergartens (Table 5) . (1) The materials and space quality of play center activities in urban kindergartens is higher than that in towns and villages. (2) The materials and space quality of play center activities in public is significantly higher than that in private kindergartens. (3) The materials and space quality of play center activities of first-class at provincial and municipal level is significantly higher than that of standardized and unrated kindergartens.
Opportunity and Time Quality of Play Center Activities
Opportunity and time of play center activities mainly examine how many opportunities (times) and time (length) of a child are free to choose and use the area materials and space. The total average scores of opportunities and time observed is less than 5 points, reaching between the minimum requirements and quality level (Table 6) . Except for fine motor activities, the scores of opportunity and time in other areas get the lowest 1 point, indicating that the opportunities and time of some kindergartens are not suitable for the requirements of children`s development. The average scores of opportunity and time in blocks, fine motor, and math area are higher than 5 points (the qualified level), indicating that children have a specific chance of 1-2 times per week (at least 30 minutes each time) to play. The scores of opportunity and time in the role play and science area is just above 3 points (the minimal level), indicating that children only have unique or scattered opportunities to play once a week. OT-Nature/Science 3.52 1.92 1.00 9.00
The independent sample T-test results show that there are significant differences in the opportunity and time quality of play center activities between urban and rural, private and public kindergartens (Table 7) . (1) The opportunity and time quality of play center activities in urban kindergartens is higher than that in towns and villages. (2) The opportunity and time quality of play center activities in public is significantly higher than that in private kindergartens. (3) There was no significant difference between high (first-class at provincial and municipal level) and low (standardized and unrated) level of kindergartens on the opportunity and time quality of play center activities. 
Design and organization Quality of Play Center Activities
Design and organization of play center activities focus on the development suitability of the design and content of the corner activities, the teachers` supervision and guidance to the children, and the interaction with children. The total average scores of design and organization observed is less than 5 points, reaching between the minimum requirements and quality level (Table 8) . Except for the nature/science area, the lowest score of design and organization in each area all showed an inappropriate situation (1 point), indicating that the organization and guidance of some kindergartens were not suitable for the requirements of children`s development. The average scores of design and organization in blocks, fine motor, and math area received more than 5 points (the qualified level), indicating that the materials provided by the kindergartens for these areas are suitable for children`s age and ability, and the guidance of teachers is basically appropriate. However, it fails to consider the correlation between activities and curriculum themes and lacks individualized interaction and guidance with children. In contrast, the scores of design and organization in role play are only higher than 3 points (the minimal level), which indicates that there is no obvious improper instruction. The independent sample T-test results show that there are significant differences in the design and organization quality of play center activities between urban and rural, private and public, high and low level of kindergartens (Table 9 ).
(1) The design and organization quality of play center activities in urban kindergartens is higher than that in towns and villages. (2) The design and organization quality of play center activities in public is significantly higher than that in private kindergartens. (3) The design and organization quality of play center activities of first class at provincial and municipal level kindergartens is significantly higher than that of standardized and unrated kindergartens. 
Discussion
The findings from this study lead to four main conclusions.
First, the results showed that the overall quality of play center activities in China is between the minimum and qualified level, and there are significant differences between urban and rural, private and public, high and low level of kindergartens. The results are consistent with the existing descriptions of play center activities in China (Chen & Li, 2014; Luo, 2014; Hu et al., 2015) . The findings provide empirical support for teachers` beliefs about play center activities in Chinese cultural context (Hua, 2008; Zhu, 2007) . In China, A balanced approach to teacher-directed whole-group teaching and child-initiated play was supported as the proper way to early childhood education . As a matter of fact, studies have shown that the teachers are more inclined to teacher-led play teaching approach rather than child-led free play although these teachers might highly agree with the value of play center activities Hu et al., 2015) . As the result of observation, compared with whole-group teaching of 2-3 hours, the time of play center activities is only 0.5-1 hour in the schedule of kindergarten, and even some of the kindergartens do not arrange any play center activities in the schedule. Although large class sizes (M = 36) and high student-teacher ratios (M = 16.21:1) in Chinese classroom are contributed to whole-group teaching rather than play center activities in kindergartens (Zhu, 2007; Wu, Young, & Cai, 2012) , it also shows that the play center activities in practice are not ideal as approval in concept.
Different from the studies in other countries, play center activities in China show obvious differences between urban and rural, private and public, high and low level of kindergarten. These significant differences are mainly due to the urban-rural education quality disparity in China . Public institutions are more likely to be concentrated in urban areas, and they usually get a higher level of quality due to more funding resources from government and other public sectors, while most private and rural programs have a much lower level of quality.
The results remind policymakers to pay more attention to the urban-rural disparity in early childhood education, and take continuous measures to reduce the urban-rural differences so that young children can have access to a balanced education.
Second, materials and space quality of play center activities is between the minimum requirements and qualified level, and shows significant differences between urban and rural, private and public, high and low level of kindergartens. Studies have revealed that the provision and preparation of materials also affect the activities and performance of young children. The richer the materials provided in the area, the more positive behaviors and less negative behaviors young children will have (Huang, Li, & Zhong, 2018) . Similar to existing research findings, play center activities in Chinese kindergartens also lack sufficient space and materials (Xu & Zhao, 2014; Huang, 2014; Chen & Li, 2014) . The large size of classes in China leads to insufficient space for the play centers. Meanwhile, the lack of investment and experience makes it difficult for teachers to combine children`s interests with material characteristics (Yang, 2011; Chen & Li, 2014) . Some typical problems of improper space and materials have been presented in the existing research, including (1) The environment and setting of play center is relatively fixed; (2) The placement of materials is more casual; (3) The types and quantities of materials are not rich enough to allow a small group of children to participate (Han, 2013; Huang, 2014; Xu & Zhao, 2014) . Therefore, it is suggested that kindergartens and teachers should design and arrange activity space properly. The creation of environments should consider the individual development level and interest of children to ensure that the environment is meaningful to each child's development through child observation, conversation, discussion, and other evaluation methods. Materials should be rotated regularly to maintain children`s interest so as to stimulate children's curiosity of play constantly With providing multiple meaningful spaces and a variety of materials for children to practice specific skills, children are able to exercise self-regulation, self-control, initiative, and enthusiasm, so that their learning is relatively free from intrusion and direction of teachers.
Third, opportunity and time quality of play center activities is below the quality level and shows significant differences between urban and rural, private and public kindergartens. This is consistent with the research results of decreased time and opportunities for children for free play in other studies. Compared with previous generations, children were more involved in studies and learning activities, and the time and opportunities for free play were significantly reduced, which is the same in China (Howes et al., 1992; Isenberg & Quisenberry, 2002; Ma, 2014) . Moreover, compared with free play at least one-third of the prekindergarten hours in the U.S.A., there are not enough opportunities and time for free play in the daily schedule in Chinese kindergartens, which has shown by past research (Yang, 2011; Chen & Li, 2014; Wu & Shao, 2016) . According to the survey results by Wu and Shao (2016) , some play center activities are only arranged for half an hour in entry and departure time, while some are crowded out by other activities such as transitions and waiting sessions. Most teachers do not allow children to choose their activities independently for the convenience of management. Under the high control of teachers, the lack of sufficient time in play center is a common problem in play center activities in China. Therefore, for most kindergartens, it is necessary to respect the right to play and significantly increase the opportunities and time of play in kindergarten. Considering the tendency of group teaching in Chinese kindergartens, professionals recommend that young children should have at least one hour a day, preferably two to three hours of free play supported by adequate materials (Liu, 2004; Huang, 2014; Hu et al., 2015) .
Forth, design and organization quality of play center activities is between the minimum requirements and qualified level and shows significant differences between urban and rural, private and public, high and low level of kindergartens. It is observed that kindergarten teachers interact minimally with children during play center activities, while the organization and instruction of teachers has proven to be a crucial reason for a high level of play in practice (Nikolakaki, 2012) .,However, there is a general lack of guidance and organization from teachers in play center activities (Wu & Shao, 2016; Gu, 2016) , or teachers lack adequate guidance strategies (Henniger,1993; Duncan & Tarulli, 2003; Johnson et al., 2005; Han, 2013; Hu et al., 2015) . Hirsh-pasek, et al. (2009) pointed out that child-led free play often requires the teacher to nimbly and skillfully engaged with full experience of instruction, but Chinese kindergarten teachers seem to lack appropriate guidance because they either do not realize it or do not know how to use embedded learning opportunities. Therefore, teachers should accurately understand the importance and value of play first, which should not only remain in the concept but should also be implemented in educational practice. Then teachers need to be able to support children`s learning in a variety of ways, including observing, building scaffolding, supporting peer interaction, helping them follow the rules, stay safe, and document their learning. A variety of tips can also be used to help children with available materials. Teachers can use language prompts (oral talk in the play scene), model prompts (demonstrating to the child how to interact with a toy or other child), or action prompts (guiding the child to complete the behavior). In general, teachers need to gain practical skills for implementing child-centered developmentally appropriate play . Professional development work should be provided for kindergarten teachers to improve the quality of child-centered play and learning.
This study has its limitations. First, it took place in an advanced province in China, and its findings cannot be extended to other regions in China, especially in areas with low levels of socioeconomic development. Second, previous studies have revealed that the ECERS-R scale focuses more on the structural quality of education (Sylva et al., 2006; Hu et al., 2015) . In order to further understand the process of play center activities, other well-established quality measures can be used, such as Classroom Assessment Scoring System (CLASS; Pianta, La Paro, & Hamre, 2008 ) to obtain more validity evidence of play center activities. Finally, how do play center activities predict children`s development in Chinese social and cultural contexts? The relationship between the quality of play center activities and children`s development needs to be further explored.
